TENTH LECTURE.
The Determination of the Molecular Weight of Dis-
solved Substances.
a.   The Depression of the Freezing-point.
WE have already shown (see p. 147) how the indirect
measurement of the osmotic pressure by the method of
plasmolysis may be used to determine the molecular
weight of a dissolved substance.
A direct measurement would be preferable to this, yet
we possess, as has been said, up to this time no method
which permits of a direct measurement of osmotic pressure
with exactness.
We shall now direct our attention to two methods which
again indirectly, with greater accuracy however than by
biological means, enable us to determine the molecular
weight of dissolved, non-volatile substances.
The English military surgeon Blagden * observed as early
as 1788 that the freezing-point of a solution is lower than
that of the pure solvent.
Since in ascertaining the depression of the freezing-point
(cryoscopy) of dilute solutions we deal mostly with the
determination of slight differences in temperature, special
contrivances for such measurements are in use.
The apparatus of Beckmann f is often used for such
* Philosophical Transactions of the Royal Society 78, 277 (1788).
Ostwalds Klassiker der exakten Wissenschaften No. 56 (1894).
t Zeitschr. f. physik. Chem. 2, 638 (1888); 7, 323 (1891); 21, 239
(1896). The method of determining the depression of the freezing-
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